Abstract. -We investigated powder samples of the tetrametaphosphates M2P4012 (M = Mn, Co, Ni, Cu) by magnetic measurements and neutron diffraction down to 1.7 K. Except for the Cu compound we found N&l temperatures and overall antiferromagnetic LRO. The Mn isomorph shows ID-Heisenberg behaviour. Ni2P4012 undergbes a spin-flop, Co2P4012 a two-step metamagnetic transition.
Introduction
The tetrametaphosphates M2P4012 of divalent cations crystallize in the monoclinic space group C2/c [I] . The metal ions M, octahedrally coordinated by oxygen, form characteristic zigzag chains in the [loll direction that are separated by P4012 rings (Fig. 1 ). There are two nonequivalent lattice sites I and I1 alternating within the chains. Since the intra-chain distance (Z 300 pm) is smaller than the inter-chain distance (Z 500 pm) quasi-one-dimensional (ID) magnetic behaviour was anticipated. [I] ).
Experimental
We prepared powder samples of MzP4012 with M = Mn, Co, Ni, and Cu after Thilo and Grunze [2] , but we could not prepare pure Fe4P4012, yet. The growth of single crystals is under way.
Magnetic measurements were performed using a SQUID type susceptometer in a temperature range of 2 K to 400 K. The magnetic fields applied were 500 Oe for susceptibility measurements and up to 50 kOe for magnetization measurements.
Neutron diffraction experiments were carried out with a position sensitive detector powder diffractometer at the SILOE reactor of the Centre d'Etudes Nucl6aires de Grenoble (CENG) in Grenoble, France, between 1.7 K and 100 K. The magnetic structure results will be published elsewhere [3] .
Results a n d discussion figure 3 . We interpret this as a two-step metamagnetic transition with an intermediate ferrimagnetic phase.
Ni2P4012: from a plot of x vs. 1 / T we determined a temperature independent paramagnetism (TIP) of 2.1(5) x lod4 cm3/mol. Curie-Weiss behaviour was observed down to 170 K, the N&el point was found at 13.5 K. In this case 8, is approximately zero, and a positive curvature of x.T vs. T above 25 K indicates dominating ferromagnetic interaction. If a dominating intra-chain interaction is assumed, this is in agreement with the magnetic structure results (overall antiferromagnetic structure, but ferromagnet~c chains [3, 51) .
Cu~P4012 : this compound showed an unusually large TIP: 9.1 (6) x cm3/mol. .4fter its subtraction Curie-Weiss behaviour reached down to 160 K. Q, could not be determined exactly (3 f 42 K), but the negativ e curvature of x.T indica1,es a tendency towards antiferromagnetism. However, neutron diffraction did not show any transition to LIE0 down to 1.7 K 161. A Curie point-like anomaly in x at 7.9 K is probably due to an impurity.
Conclusion
All transition metal tetrametaphosphates investigated display overall antiferromagnetic behaviour. Except for the Cu compound we found Nee1 points at a few Kelvins. Only Mn2P4012 tihows quasi-onedimensional magnetic properties, though in all compounds x deviated from Curie-Weiss behaviour already at temperatures much larger than TC. For Ni2P4012 and Cu2P4012 we found TIP.
